The use of monoclonal antibodies for studying intermediates in DNA repair by the Escherichia coli Uvr(A)BC endonuclease.
The Escherichia coli Uvr(A)BC endonuclease acts in a progression of several distinct steps accompanied by changes in the conformation of macromolecular constituents, the overall architecture of the complex, and its stoichiometry. In order to probe these structural changes, we generated monoclonal antibodies (mAbs) to Uvr proteins. The anti-UvrA mAb, A2D1, recognizing the N-terminal zinc-finger region of UvrA, and the anti-UvrB mAb, B2E2, having an epitope within the 43 C-terminal amino acids of UvrB, were purified and further characterized. It was found that A2D1 mAb interacts in solution both with UvrA-UvrB and UvrA-DNA complexes in the presence of the requisite ATP. This implies that the N-terminal zinc-finger of UvrA doesn't play a direct role in its interactions with UvrB and DNA. On the other hand, A2D1 does inhibit formation of the UvrB-damaged DNA preincision complex, apparently by preventing UvrB delivery by UvrA. The interaction of B2E2 with UvrA-UvrB and nucleoprotein complexes, including UvrB, suggests that the highly hydrophobic C-terminal domain of UvrB (i) doesn't participate in its interaction with UvrA, (ii) is accessible to this mAb in an intermediate UvrA-UvrB DNA helix-tracking complex, and (iii) seems to be directly involved in the formation of the preincision complex. These conclusions are supported by the finding that the neutralizing effect of A2D1 and B2E2 on the Uvr(A)BC endonuclease is significantly decreased if the preincision complex is preformed prior to mAbs addition.